Background:
INTRODUCTION:
Chronic periodontitis is defined as an inflammatory disease of the toothsupporting tissues caused by specific microorganisms residing in the subgingival biofilm. This chronic inflammation causes progressive destruction of the periodontal ligament and alveolar bone, resulting in pocket formation, gingival recession or both. The aetiology of periodontitis is multifactorial, but it is an infection and bacterial species are the primary aetiologic agents. The importance of 1 bacteria in the aetiology of periodontal pockets has been clearly established; as a result, therapy is necessarily directed at controlling the bacterial flora associated with the periodontium/tooth interface.
Antibiotics have been used as adjunctive agents in the management of periodontal diseases for many years and their role has recently been reviewed. The evidence for their efficacy in the management of various types of periodontitis is conflicting and there is little consensus as to the optimum type, 2, 3 dosage, duration of treatment, and mix of antibiotic when combined therapy is used.
The repeated, long-term use of systemic antibiotics is fraught with potential dangers, including resistant strains and superimposed infections, and problems such as lack of patient compliance. Therefore, the local administration of antimicrobials provides a useful solution to these complications.
Smoking is a major risk factor in the initiation and progression of periodontal disease. In general, studies have shown that smoking increases the risk for developing periodontal disease by two to five fold, and these effects seem to be dose dependent. There is a fairly well established biologic rationale for the negative effects of cigarette smoking on periodontal tissues. These include: immuno-suppressive effect on the host, adversely affecting host-parasite interactions, impaired peripheral blood polymorphonuclear leukocyte motility, chemotaxis, and phagocytosis, decreased antibody production, alterations in the subgingival vascular oxygen tension, increased adhesion of bacteria to epithelial cells, reduced proliferation, migration, and attachment of fibroblast to the root surface, and impaired collagen synthesis and protein secretion.
As a result, smokers tend to have a less favourable therapeutic response to non-surgical or surgical therapy.
Generally, smokers demonstrate less PD reduction and CAL gain following therapy. This may be due to the fact that smokers tend to harbour more periodontal pathogens before and even after therapy, which may contribute to inferior results. Additionally, it has been shown consistently that smokers tend to accumulate more plaque than non-smokers, which may explain, in part, their inability to sustain PD reduction.
Azithromycin is a semisynthetic, acid-stable antibiotic, and it represents the prototype of a novel class of macrolides named azalides.
It consists of a 15-membered lactone ring containing a tertiary amino group, attached to two sugar moieties and differs from erythromycin by an amino-substituted, expanded macrolide nucleus. These structural differences give acid stability and peculiar pharmacokinetic properties to azithromycin, consisting of high extraction from the blood into target tissues. Furthermore, azithromycin has a wide antimicrobial spectrum of action towards anaerobic bacteria as well as against Gram-negative bacilli, and this activity supports its use in the treatment of odontogenic infections. However, only a few previous studies have evaluated the adjunctive benefit of this antibiotic in the treatment of smokers versus non-smoker subjects with advanced chronic periodontitis. Previous studies have reported improved clinical and microbiological outcomes with local drug delivery (LDD) of azithromycin and similar benefits with LDD of AZM in the treatment of chronic periodontitis in smokers. To the best of our knowledge, there is no published literature on in situ gel using 0.5% AZM for direct placement in the periodontal pocket for the treatment of chronic periodontitis in smokers and non smokers. Therefore, the aim of this randomized clinical trial was to evaluate clinically the effect of the local drug delivery of 0.5% Azithromycin gel in the management of chronic periodontitis in smokers and non smokers as assessed by parameters viz vertical probing depth, clinical attachment level, radiographic bone height and to compare the treatment of chronic periodontitis with scaling and root planing followed by local drug delivery of 0.5% Azithromycin gel in smokers and non smokers.
This study was designed to compare the clinical effects of the treatment of smoker and non-smoker 
PROCEDURE

Sample Size Calculation
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patients suffering from chronic Periodontitis with SRP + LDD of 0.5% AZM gel. The ideal sample size to ensure adequate power suffering from chronic periodontitis for this clinical trial was calculated considering differences of at least 1 mm between groups for mean CAL gain in initially deep periodontal sites (PD +5 mm).
It was also determined that the standard deviation of CAL change at deep sites was 1.0 mm based on previous studies of smokers receiving. SRP combined with LDD of 0.5% AZM gel. Based on these calculations, it was defined that 13 sites per group would be necessary to provide an 85% power with a of 0.01 based on a two-sided test. Considering an attrition of 20%, it was established that at least 19 sites should be included in each treatment group.
Inclusion and Exclusion Criteria
Patients suffering from chronic periodontitis were selected from those visiting the outpatient department of Periodontology and Oral Implantology, National Dental College and Hospital, Derabassi (Punjab). Systemically healthy subjects in the age group of 25-60 years (both males and females) were enrolled in the investigation.
Patient recruitment started in June 2014 and was completed at the end of July 2014.
Inclusion Criteria:
1. Patients with chronic periodontitis having pocket depth more than 5mm at minimum one site.
Patients in the age group of 25-60 years (both males and females)
3. Systemically healthy patients.
4. Cooperative patients who can be motivated for further oral hygiene instructions and willing to participate in the study. 5. Patients who had undergone any periodontal treatment within 6 months prior to the study.
Smoking history was obtained using a detailed questionnaire. A subject was classified as current smoker if he or she regularly smoked more than 10 cigarettes/day for a minimum of 5 years. Non-smokers were subjects who had never smoked. Former smokers, i.e. subjects who had previously been smokers but had stopped their habit, were excluded.
After subject enrolment by an examiner, subjects were assigned to Group 1 (smokers) and Group 2 (nonsmokers) .
A custom-made acrylic stent to provide a more reliable estimate of CAL and a University of North Carolina no. 15 colour-coded periodontal probe (HuFriedy, Chicago, IL, USA) were used to standardize the measurement of clinical parameters. All pre-and posttreatment clinical parameters were recorded by one examiner in both the groups.
Formulation of 0.5% AZM in situ gel
After intensive in vitro investigations for optimization and stability at the collaborative centre, the following formulation was developed. PLGA(Poly lactic-co-Glycolic Acid) in situ gel was prepared as described by Shah et al.
An accurately weighed amount of PLGA (PLGA-7502A Purac Biomaterials, PURASORBR, Gorinchem, the Netherlands) was placed in a glass vial, and the required amount of biocompatible solvent (N-Methyl-2-pyrrolidone) was added. The vial was heated to 60 ºC and agitated using a magnetic stirrer on an electromagnetic heater to obtain a clear solution. A weighed amount of AZM was added to the above Propylene Glycol IP -10gm
Glycerin IP -30gm
Cardamom Flavour (BIS) -400mg
Benzalkonium Chloride Solution (50%) IP -0.00004ml
Subjects from both the groups were given thorough oral hygiene instructions. SRP was performed at baseline until the root surface was considered smooth and clean by the operator. All sites were treated with SRP followed by immediate 0.5% AZM gel local drug delivery.
For standardization only, 0.2 ml prepared AZM gel was injected into the periodontal pockets using a blunt cannula. Periodontal dressing was applied after delivery of the drug. After placement of the in situ gel, patients were instructed to refrain from chewing hard or sticky foods, brushing near the treated areas, or using any interdental aids for 1 week. Adverse effects were noted at recall visits, and any supragingival deposits were removed.
In other words, patients were treated as a whole for their periodontal disease. No antibiotics or antiinflammatory agents were prescribed after treatment. Clinical parameters, including PD and CAL ( Figure 1 ) and Radiographic bone height ( Figure 2 ) were recorded Local drug delivery at baseline and 1 month and 2 months post treatment (Figure 3 and 4) . Oral hygiene instructions were reinforced and subjects were asked to refrain from using any other oral hygiene aid apart from brushing twice daily.
Apart from clinical evaluation, subjective evaluation was also undertaken at each visit using a questionnaire relating to any taste and flavour alteration or any adverse effect, after the treatment. 
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RESULTS
38 sites were evaluated in the study. No adverse reaction was observed in any subject from both the groups, and no patient reported any discomfort. The CAL gain was taken as the primary outcome and all the other clinical parameters were taken as secondary outcomes.
Mean probing depth at baseline in smokers was 5.73mm and in non smokers it was 5.26mm. Mean value of clinical attachment level at baseline was 6.31mm for non-smokers and for smokers the mean clinical attachment level was 5.36mm (Table 1) . Mann Whitney test was employed for intergroup evaluation of probing depth and gain in clinical attachment level at baseline, 1 month and 2 months, and it was found that the population from both the groups were similarly distributed ( Table 2) .
Mean bone fill at one month for smokers was 15.86% and was 26.58% at 2 months. In non-smokers the mean bone fill was 17.19% at 1 month and 24.03% at 2 months (Table 3 ). The Wilcoxon signed-rank test was used to compare the pocket probing depth and clinical attachment level and there was a significant improvement in pocket probing depth and clinical attachment level from baseline to one month and two months (Table 4) . Mean decrease in PD in non smokers by the end of 2 months was 3.903mm and in smokers was 3.917mm. Gain in CAL in non smokers by the end of 2 months was 3.879mm and in smokers it was 3.920mm. Mean bone fill at one month for smokers was 15.86% and was 26.58% at 2 months. Percentage bone fill was significant (p value 0.002 for smokers and 0.001 for non smokers) from baseline to 2months and 1month to two months in both the groups. (Table 5 ) Mann-Whitney test was employed, it was seen that the change in pocket probing depth was significant from baseline to 1 month (p value:0.297)and baseline to two months (pvalue 0.246) ( Table 6 ) On subjective evaluation, all the subjects gave positive responses regarding the taste and flavour.
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Local drug delivery of Azithromycin gel contributed to decrease in probing pocket depth, clinical attachment level and gain in alveolar bone . The apparent bone regeneration also raises the intriguing possibility that Azithromycin encourages bone formation once tissue inflammation has subsided.
Providing successful periodontal treatment for heavy smokers is often frustrating because they tend to have a less favourable therapeutic response to nonsurgical or surgical therapy compared to non-smokers. This study was designed with the aim of assessing the efficacy of local drug delivery of 0.5% azithromycin gel as an adjunct to non-surgical periodontal therapy in the treatment of chronic periodontitis in smoker subjects as compared to non smokers because of its high tissue concentration and increased patient compliance.
Tobacco smoking is considered one of the risk factors which can modify the periodontal response to microbial aggression, and was first studied by Pindborg. In a study by AR Pradeep, Smokers were reported to be more susceptible than non-smokers to advanced and aggressive forms of periodontitis. Haffajee et al. have reported significant clinical improvements in clinical parameters, following SRP, in subjects who had never smoked or who were past smokers, but similar results were not seen in current smokers. P. gingivalis, B. forsythus, and Treponema denticola were equally prevalent among current, past 
and 'never' smokers before therapy and decreased significantly post-SRP in all but the current smokers. Therefore, the use of antimicrobials as an adjunct to SRP for the treatment of chronic periodontitis in current smokers is imperative.
AZM has been used in the systemic treatment of chronic periodontitis in smokers. In a study by Mascarenhas et al, AZM combined with SRP for the treatment of moderate to severe periodontitis in smokers provided significantly greater PD reduction and CAL gain in moderate and deep pockets, 6 months post-therapy as compared to SRP alone. Conversely, Dastoor et al. evaluated the adjunctive effect of systemic AZM in combination with periodontal surgery in smokers and demonstrated that in heavy smokers, adjunctive AZM in combination with periodontal surgery did not significantly enhance PD reduction or CAL gain. However, its clinical value may lie in more rapid wound healing, less short-term gingival inflammation, and sustained reduction of periopathogenic bacteria. In addition to this, systemically administered AZM becomes concentrated in fibroblasts and phagocytes and is transported to the infected site as a result of chemotactic effects exerted on the phagocytes.
Because of its high tissue concentration, tissue release is prolonged, leading to the delayed and gradual depletion of AZM. All of these properties make it an ideal agent to be investigated for local delivery in periodontal pockets.
Advances in understanding the aetiology and pathogenesis of periodontal diseases have led to the innovation and subsequent acceptance of the use of these pharmacological agents in the management of chronic periodontitis.
Local drug delivery systems have the ability to deliver the antibiotic to the target sites and achieve a high intrasulcular concentration with minimum systemic exposure. Moreover, these agents last for a 
CONCLUSION
This clinical trial demonstrates that local delivery of 0.5% AZM gel into periodontal pockets of chronic periodontitis patients who were current smokers stimulated a significant improvement in clinical parameters which was comparable to that of non smokers . This can provide a new direction in the field of periodontal treatment in this special group of patients who are at greater risk for periodontal destruction. However, long-term multicentre randomized, controlled clinical trials using different vehicles and concentrations should be carried out to confirm the observations of our study.
In the present study Local drug delivery of Azithromycin gel contributed to decrease in probing pocket depth, gain in clinical attachment level and gain in alveolar bone . The apparent bone regeneration also raises the intriguing possibility that Azithromycin encourages bone formation once tissue inflammation has subsided.
